for elbow flexion (Steindler's operation). Nine had lesions of the C5, 6, 7 roots of whom 3 had subsequent surgery. Sixteen of these 18 patients were Servicemen; 13 have returned to duty. C8-TJ lesions: The prognosis for lesions of C8-T1 roots is obviously poor as nerves have so far to grow that the intrinsic muscles will have atrophied by the time they are innervated. No patient with a complete lesion affecting these roots regained intrinsic function. Sensory recovery, however, was often good enough for reasonable function as the long fiexors provided a hook grip which could be improved when the wrist was stabilized by an arthrodesis. Complete lesions of the whole plexus: Twentythree patients in the Services suffered complete lesions of the whole plexus; 20 preganglionic and 3 postganglionic. The 3 patients with postganglionic lesions regained sufficient elbow flexion and finger flexion and sensory recovery to retain the arm. Fourteen of the 20 with preganglionic lesions accepted amputation of the limb and arthrodesis of the shoulder with fitting of a prosthesis within six months of the injury. Ten of these returned to work within one yearbut in those with multiple injuries involving fractures of femur, tibia and fibula, or the sequele of head injuries, return to work was delayed longer.
Three patients were able to be retained in the Services with an artificial limb (arm). In the 80 patients with incomplete lesions, 24 operations were performed: arthrodesis of shoulder 5, external rotation osteotomy 3, Clark's transfer for elbow flexion 3, Steindler's flexorroplasty 3, Zachery transfer 2, arthrodesis of the wrist 4, tendon transfers for the wrist and finger extension 3, opponens transfer 1.
Case Histories
Case 1 Sustained a complete paralysis of all C5, 6 muscles in a road traffic accident. A variable elbow flexion splint was fitted and the patient returned to work six months after, the accident. A year later it was realized that further functional recovery would not occur. A Steindler flexorroplasty was performed with excellent results. He is now serving overseas as a telegraphist and will have a full Service career. Case 2 No recovery eighteen months after a C5, 6, 7 lesion. Arthrodesis of the shoulder, pectoralis transfer for elbow flexion and transfers to give active wrist extension provided sufficient function for him to be retained in the RAF as a General Mechanic. Case 3 Within three months of a complete C5, 6, 7 lesion, this patient was provided with a lively elbow splint so that he could return to work as a Ground Wireless Mechanic. In due course elbow flexion returned but no C7 supplied muscle recovered. Tendon transfers were effected as follows, flexor digitorum sublimis to extensor pollicis longus, pronator teres to extensors carpi radialis longus and brevis, flexor carpi radialis and abductor pollicis longus and extensor pollicis brevis and he returned to full duty in his trade.
Summary
In severe injury to the brachial plexus, early diagnosis of the level of the lesion is essential. In the case of preganglionic lesions, amputation and provision of an artificial limb can lead to return to work within six to nine months of injury and in appropriate cases retention in the Service. When the lesion is postganglionic, recovery cannot be accurately predicted and an expectant policy is adopted. Eventually reconstructive surgery may be necessary and many patients have returned to a full Service career after a variety of reconstructive procedures. Splints are fitted to provide variable positions of the elbow and wrist during the long period of waiting to see if spontaneous reinnervation will afford adequate function or if surgery will be needed. Spared muscles are thus allowed as much function as possible. In this way patients with brachial plexus palsies can return to work within three to four months of injury. The increased awareness amongst cardiologists and general physicians of the benefits that may result from early mobilization and supervised activity programmes following myocardial infarction has been reflected at this unit by the referral of an increasing number of patients at an early stage from 12 different referring physicians. These patients have been successfully assimilated and managed within an existing rehabilitation facility. The success of this programme is largely due to the correct identification of those patients suitable for early mobilization by the referring physicians. It has been confirmed here that the simple determination of a patient's work capacity is the most valuable single criterion of fitness and ability to proceed to a higher level of performance; and the response of the radial pulse to exercise is a valuable way of demonstrating to the patient that progress is being made. Residential rehabilitation is a practical alternative where suitable accommodation for the ambulant patient is not available at hospital level or where the staff and facilities may be lacking.
Rehabilitation After Myocardial Infarction
The discharge of a patient after myocardial infarction, who is psychologically and physically unprepared for the sometimes hostile and often overprotective home environment, is unacceptable when the means are available for rehabilitation. It is felt that rehabilitation minimizes morbidity and invalidism and accelerates return to work and the quality of life is thereby improved. However, this phase of progressive patient care should be clearly seen as only a part of the well planned withdrawal of medical support following a potentially lethal illness. Adequate follow up and continuing support from the referring physician remain essential.
A recent Lancet Editorial (1971) summarizes the potential psychological and physical advantages of early mobilization following myocardial infarction and indicates those cases which are considered to be unsuitable. A continuing programme of rehabilitation is considered to be vital and the evidence (Groden & Brown 1971) is that this tends to be neglected by many British cardiologists and general physicians.
Case Material
It is of interest that 12 different physicians, 6 Royal Air Force, 2 Army and 4 civilian, have been sufficiently aware of the need for a continuing programme of rehabilitation to refer a total of 26 male patients to this unit following proven myocardial infarction, for residential rehabilitation in the two years from May 1971 to April 1973. The age distribution is shown in Fig 1A. The 25 patients of employable age were of managerial or supervisory status and in relatively sedentary occupations and they were considered to be the equivalent of the American definition of 'white collar workers'. It therefore follows that they .~~~~A would be more likely to return to their previous work in less than three months after their first myocardial infarction (Shapiro et al. 1972 ).
Fig lB shows that 19 patients remained in hospital for four weeks or less, and Fig
Ic indicates that 10 patients were referred within one week of discharge, but 15 patients were prescribed from one to four weeks' intervening convalescence at home. Fig ID further shows that the interval between the acute illness and the period ofresidential rehabilitation was eight weeks or less for 24 of the 26 patients.
Approach to Rehabilitation Programme Many factors must be considered in determining the approach to rehabilitation following myocardial infarction. There is general agreement that improved work capacity alone is the best evidence of an increase in aerobic capacity or maximal oxygen intake, which itself is the best single measure of cardiovascular fitness (Heller 1969a , b, Skinner et al. 1964 , Astrand 1967 , Cooper 1968 ). Some authorities agree (Naughton et al. 1969 ) that the determination of such maximal oxygen intakes is contraindicated within the first three months following myocardial infarction, although oxygen intake studies under submaximal exercise loads have been performed (Kentala 1972) . Accordingly, improved work capacity has been used here as the principle criterion for fitness to partake in increasing exercise.
Some patients, however, arrive having severely restricted their activities and it has been useful to have an additional simple objective, and recordable measure of cardiovascular response to exercise. The simple radial pulse rate has been used as a means ofrestricting the initial individually monitored exercise. Having determined the best possible estimate of a true resting pulse rate, an arbitrary pulse rate ceiling of 50% above this figure was imposed for the patients who appeared to be the most restricted, resulting in a pulse rate ceiling of 90-135 per minute. The system of pulse rate recordings has also been used to provide 5 6~5~I some evidence of the cardiovascular responses to a training programme, as in the Harvard step test i.e. pre-exercise pulse rate, completion of exercise pulse rate and pulse rates at 2 minutes and 5 minutes after exercise. This has been found to be a useful, reproduceable and expeditious means of demonstrating to the patients the early and beneficial effects of an exercise routine. Naturally the use of this simple method is denied if the patients have been receiving Badrenergic blocking agents.
The psychological hazards of convalescence after myocardial infarction also warrant serious consideration. Anxiety and depression were the most important non-cardiac reasons for giving up work in a recent study (Nagle et al. 1971) . In another survey, almost half the 107 patients who failed to resume their former work out of a total of 400 patients, did so chiefly because of psychiatric problems that were considered to be preventable by physical and psychological rehabilitation (Wynn & Israel 1969) . Physical rehabilitation failed to increase the percentage who returned to work in a recent extensive and controlled study in Finland (Kentala 1972) but it was stressed that the number of patients in the total material (i.e. exercised and control groups) that returned to work after a year was over double that of the material of the Ischwmic Heart Disease Register of Helsinki during the same period (Siltanen et al. 1971 ). The essential check ups during the recovery phase, practical information for the patient on ambiguous questions relating to the disease, and the awareness of physical fitness achieved, seemed to reduce the states of anxiety and apprehension which prevented return to work. It has been shown that such organized after-treatment of these patients reduces the incidence of recurrences and death from ischemic heart disease (Wilhelmsson et al. 1972 ). The ground work in psychological conditioning has to be achieved during the first three months after a heart attack (Lancet 1971 diet commonly fail (Wishnie et al. 1971 ) and such intentions need active reinforcement. Programme Adopted All patients were interviewed at length upon arrival and an 'open-ended' technique was adopted with the object of producing the maximum relief of anxiety, and it usually required 45-90 minutes including a full physical examination. The patient's history of effort tolerance or work capacity achieved by the time of admission was used to determine the content of the initial activity programme. Where this level of activity was extremely restricted and was accompanied by overt symptoms of anxiety or depression, the patient was always treated on an indiyjdual basis, initially using the pulse rate monitoring technique outlined previously. The remedial therapists and ourselves found no difficulty in developing a highly variable, easily adjustable, and graduated programme in respect of both physical and psychological parameters. Table 1 shows the most restricted programme used and includes only 2 exercise periods with an individual remedial therapist. The ward staff report to the physician and remedial therapist upon evening activities, the presence or absence of fatigue, and ensure adequate rest after meals and a good night's sleep. It has not been found necessary or indeed practical to institute full five-day week, group exercise for cardiac disability alone, but rather to utilize the pre-existing lightest activity group programme in use at this unit for many years, known affectionately as the 'Headley Court Medicals Group'. Table 2 shows the programme followed by this mixed disability group, whose patients are accommodated on a largely self-care basis, and are encouraged to attend evening functions. A community spirit is engendered by the communal 'warm-ups', coffee breaks, lunch breaks and tea breaks to help the development of a sense of proportion to their illness and its effects. The four group exercise periods alternate with remedial games, group walks and occupational therapy. Table 3 shows the precise content of the exercise periods of 30 minutes duration.
The close personal contact between physician, therapist and patient during the individual phase of management is used to explain in simple language the nature of the patient's disease and its significance, so that a forward looking, cautiously optimistic attitude is engendered towards future family, social, and employment problems. Previous resolutions concerning smoking and diet are reinforced. Progression of activities is always determined jointly between remedial therapists and physicians as often as necessary. All patients are encouraged where possible to return home at the weekends so that the fruits of the psychological and physical conditioning could be seen by the patient's relatives, and their natural anxieties are thus relieved. The full day medical group programme was judged as being more than a physical equivalent ofthe work capacity required for most managerial, supervisory and sedentary occupations; but this degree of fitness was deliberately aimed for in an attempt to compensate for any possible additional stress of the home and working environment. It is possible that the level of fitness produced by this programme is in excess of a comparable group of the adult population having no evidence of ischemic heart disease!
Results
Twenty-three of the 26 patients achieved this level of activity prior to discharge. One of the remaining 3 patients took his own discharge after four days for what he regarded as overriding domestic circumstances; and the other 2 patients requested to return to their previous employment in a part-time capacity, for a combination of pressing domestic and imagined employment difficulties. It was possible to recommend the return to previous employment for 22 out of the 25 patients of employable age, within fourteen weeks of the acute illness, as is demonstrated in Fig 2. The length of residential rehabilitation required to achieve this recommendation is shown in Fig 3, and it has been possible to shorten the average length of stay from 36 days in 1971 to 21 days in 1973, which largely reflects the 'training effect' on the staff of this unit as more experience was gained. Although no objective assessments have been made using the various psychometric techniques adopted in other series, all physicians and therapists have commented upon a marked difference between those patients that were transferred from hospital to this rehabilitation centre with less than one week's convalescence, and those patients who had endured a longer period in their home environment. When they had been inadequately prepared, both physically and psychologically, there was a much higher incidence of introversion as shown by chest wall pain, sleep disturbance, and social and employment concern. These patients were more demanding and their anxieties proved much more intractable.
We would like to support Groden's contention that coronary patients generally leave hospital not having felt the full psychological impact of their illness, and only do so when they finally try to return to their previous way of life (Groden & Brown 1971) .
We reaffirm our belief that to discharge a patient who is both psychologically and physically PERFORMED AS TEAM EVENTS. Ankylosing Spondylitis At the United Services Section meeting in 1966 the author reviewed 176 cases of ankylosing spondylitis and drew attention to the importance of diagnosing the disease before X-ray changes appeared in the sacroiliac joints and the ESR became elevated (Wynn Parry 1966) . A history of low back pain relieved by exercise and made worse by rest, together with limitation of lateral lumbar flexion and restriction of chest expansion below 5 cm strongly suggest a diagnosis of this disease. It was also demonstrated that with a regime of exercise, drug therapy and periodic admission to a rehabilitation centre for intensive mobilization, the prognosis was much better than usually believed -63 % of the series being able to follow a full Service career. During the years 1966-73 a further 66 cases have been studied. All but 3 have been admitted for at least one spell at one of the rehabilitation units for intensive breathing exercises, postural re-education, hydrotherapy and spinal mobility exercises.
It has been found that phenylbutazone in doses up to 600 mg a day is most valuable in the early stages of treatment in relieving pain and stiffness and thus allowing the patient to mobilize his spine. Once maximum mobility has been achieved it is often possible to reduce the dosage or even stop the drug altogether. Most patients in the series have been able to give up drugs within six months of diagnosis and only resume them if they suffer a relapse or have been subjected to special physical stress. Occasionally patients are unable to tolerate phenylbutazone or oxyphenylbutazone, and indomethacin is used instead. All patients are strongly encouraged to take up regular sport such as swimming, tennis, badminton or squash, but to avoid contact sports, and all are indoctrinated to carry out a daily regime of breathing exercises, and spinal mobilization and postural exercises. Correct lifting techniques and the importance of sleeping on a firm mattress are stressed.
The prognosis for this disease is good and we have taken the view that all patients should be retained in the Service unless the nature of their work is so demanding that a Service career is clearly impractical. The availability of facilities for intensive residential rehabilitation and for close medical supervision at the patient's unit makes it possible to prevent the deformities that were once common in this disease and improve range of movement in stiff joints. Of the 66 patients treated in the last nine years, 62 are on full duty. The four who had to be invalided were in physically highly demanding jobs and did not wish to remuster to a less exacting trade. In accordance with service policy they were allowed to leave the Service.
The clinical features of these 66 patients are similar in most respects to those reported previously. Forty per cent showed involvement of the neck at some stage of the disease, but in 70% of these regular exercise led to a significant improvement in range of movement. Eight of the 66 had normal lumbar spines, with classical changes in the sacroiliac joints and involvement of the neck. Similarly, despite a completely rigid lumbar spine in forward and lateral flexion when first seen, one-third of patients improved their range regaining some lateral flexion and 11 % some forward flexion. Thirty patients have completely rigid lumbar spines but are active and
